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7LHUSURGXNWLRQ*HÀJHO9RUWUlJH
(LQÀXVVGHUWlJOLFKHQ=XQDKPHXQGGHV.|USHUJHZLFKWHVDXI
GLH7LHUJHVXQGKHLWYRQODQJVDPZDFKVHQGHQ0DVWKKQHUQXQWHU
|NRORJLVFKHQ%HGLQJXQJHQ±(LQH)HOGVWXGLH
.HSSOHU&%UHQQLQNPH\HU&XQG.QLHULP8
.H\ZRUGV%URLOHU0DVWKKQHUODQJVDPZDFKVHQG7LHUJHVXQGKHLWgNRORJLVFKHU/DQGEDX
$EVWUDFW
$FFRUGLQJWR(85HJXODWLRQVORZJURZLQJVWUDLQVVKDOOEHXVHGLQRUJDQLFIDUPLQJ
LQRUGHUWRHQVXUHJRRGEURLOHUZHOIDUH:HH[DPLQHGHIIHFWVRIJURZWKVSHHGRQEURLOHUZHO
IDUHLQIRXUGLIIHUHQWVWUDLQVWRJGD\LQWZREDWFKHVRQQLQHRUJDQLF
IDUPVWKDWNHSWWZRWRIRXUVWUDLQVLQSDUDOOHO7KHFXUUHQWO\FRPPRQVORZJURZLQJVWUDLQ
JGD\ZDVDUHIHUHQFHRQDOOIDUPV,QWRWDOEURLOHUVLQJURXSVZLWK
WRDQLPDOVZHUHNHSW/LYHZHLJKWODPHQHVVVNLQDQGSOXPDJHFRQGLWLRQDQGFOHDQOL
QHVVRISOXPDJHZHUHLQYHVWLJDWHGRQVDPSOHVRIWRELUGVGHSHQGLQJRQJURXSVL]H,I
SRVVLEOHPHDVXUHVZHUHWDNHQUHSHDWHGO\WZLFHDWDQDYHUDJHERG\ZHLJKWRIJWR
J,QGLYLGXDOGDWDZHUHDQDO\]HGXVLQJDORJLVWLFPL[HGPRGHOZLWKGDLO\ZHLJKWJDLQ
ERG\ZHLJKWDQGEDWFKDV¿[HGIDFWRUVDQGIDUPDVUDQGRPIDFWRU3HUFHQWDJHVRIELUGV
ZLWKRXWODPHQHVVIRRWSDGGHUPDWLWLVKRFNEXUQSOXPDJHDQGVNLQGDPDJHRQWKHEUHDVW
LQMXULHVDQGZLWKRXWGLUW\IHDWKHUVGHFUHDVHGZLWKKLJKHUGDLO\ZHLJKWJDLQ3EUHDVW
VNLQGDPDJH3 Q DQGKLJKHUERG\ZHLJKW3WR3H[FHSW
IRUKRFNEXUQ7KXVKLJKHUGDLO\ZHLJKWJDLQDQGERG\ZHLJKWOHDGWRPRUHZHOIDUHSURE
OHPVDOVRLQEURLOHUVZLWKUHODWLYHO\ORZGDLO\ZHLJKWJDLQXQGHURUJDQLFFRQGLWLRQV
(LQOHLWXQJXQG=LHOVHW]XQJ
6FKQHOOZDFKVHQGH0DVWKKQHUVLQGGXUFKWlJOLFKH=XQDKPHYRQELVJMH7DJJH
NHQQ]HLFKQHW'LHVHKRKHQ:DFKVWXPVUDWHQEHJQVWLJHQ3UREOHPHPLWGHU7LHUJHVXQG
KHLWZLH/DKPKHLW$SSOHE\HWDO%UXVWEODVHQ)XEDOOHQJHVFKZUHXQG/lVLRQHQ
DQGHQ)HUVHQK|FNHUQ%HUJ'HVKDOEVROOHQLP|NRORJLVFKHQ/DQGEDXQDFKGHU
(8gNR92QXUODQJVDPZDFKVHQGH7LHUHHLQJHVHW]WZHUGHQ(LQH'H¿QLWLRQIU
ODQJVDPZDFKVHQGH7LHUHVWHKWMHGRFKQRFKDXV=LHOGHU8QWHUVXFKXQJZDUHVGDKHUGLH
7LHUJHVXQGKHLWYRQ0DVWKKQHUQYLHUYHUVFKLHGHQODQJVDPZDFKVHQGHUDXIGHPHXURSl
LVFKHQ0DUNWHUKlOWOLFKHU+\EULGOLQLHQDXI|NRORJLVFKHQ%HWULHEHQ]XYHUJOHLFKHQ
7LHUH0DWHULDOXQG0HWKRGHQ
,Q]ZHL9HUVXFKVGXUFKJlQJHQ9'YRQ0DLELV$XJXVWXQG6HSWHPEHUELV'H]HPEHU
ZXUGHQLQVJHVDPW7LHUHYLHUYHUVFKLHGHQHU+\EULGKHUNQIWH+XEEDUG+XEEDUG-$
2ODQGLD.RVPRV6DVVR6$[;.DELU/DEHOOHURXJHXQWHUVXFKW$OOH+K
QHUZXUGHQMHZHLOVJHPHLQVDPHUEUWHWXQG]HLWJOHLFKDXIDFKW|NRORJLVFKZLUWVFKDIWHQGHQ
%HWULHEVVWDQGRUWHQLQXQWHUVFKLHGOLFKJURHQHLQJHVWUHXWHQ)HVWVWlOOHQXQG0RELOVWlOOHQ
PLW*UQDXVODXIDXIJHVWDOOW,QVJHVDPWHUJDEGLHV9'E]Z9'*UXSSHQYRQ
ELV7LHUHQZREHLMH%HWULHEVVWDQGRUW]ZHLELVYLHUZHLWJHKHQGJOHLFKJURH*UXSSHQ
YHUVFKLHGHQHU+HUNQIWHPLWMHZHLOVHLQHU*UXSSH+XEEDUGDOV5HIHUHQ]KHUNXQIWYHUWUHWHQ
ZDUHQ$XIYLHU%HWULHEVVWDQGRUWHQZXUGHQLPHUVWHQ9'5DVVHKHUNQIWHJHPlVWHWGLHLQ
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GLHVH$XVZHUWXQJQLFKWHLQEH]RJHQZXUGHQ%LVDXIHLQHQ%HWULHEZDUHQGLH%HWULHEVVWDQG
RUWHLPHUVWHQXQG]ZHLWHQ9'JOHLFK$XIDOOHQ%HWULHEHQZXUGH)XWWHUPLWHLQHP$QWHLO
NRQYHQWLRQHOOHU)XWWHUPLWWHOYRQLQGHU7URFNHQPDVVHJHIWWHUW
.XU]YRUGHP6FKODFKWWHUPLQGHU+HUNXQIW+XEEDUGZXUGHHLQH6WLFKSUREHYRQ7LHUHQMH
QDFK*UXSSHQJU|H]ZLVFKHQXQGJHZRJHQXQGHLQH%HXUWHLOXQJGHU/DXIIlKLJNHLW
GHV*H¿HGHUXQG+DXW]XVWDQGHVVRZLHGHU6DXEHUNHLWGHV*H¿HGHUVYRUJHQRPPHQ%HL
GHQODQJVDPHUZDFKVHQGHQ7LHUHQZXUGHZHQQP|JOLFKHLQHZHLWHUH%HXUWHLOXQJYRUGH
UHQ6FKODFKWXQJGXUFKJHIKUW
'LH/DXIIlKLJNHLWZXUGHQDFKGHP%ULVWRO*DLW6FRULQJ6\VWHP.HVWLQHWDOEHXU
WHLOWEHLGHPVHFKV1RWHQYRQQRUPDOHU*DQJELVQLFKWPHKUODXIIlKLJYHUJHEHQ
ZHUGHQ$OOHDQGHUHQ$VSHNWHGHU7LHUJHVXQGKHLWZXUGHQDQKDQGHLQHUGUHLVWX¿JHQ6NDOD
EHQRWHWEHLGHQHQGLH1RWHNHLQHUOHL9HUlQGHUXQJHQRGHU6FKlGHQEHGHXWHWH/HGLJOLFK
KLQVLFKWOLFKGHV)XEDOOHQ]XVWDQGHVEHLQKDOWHWHGLH1RWHLQ$QOHKQXQJDQ(NVWUDQGHWDO
K|FKVWHQVOHLFKWH9HUlQGHUXQJHQGHU+DXWMHGRFKNHLQH9HUIlUEXQJHQXQGNHLQH
1DUEHQ%H]JOLFKGHV*H¿HGHU]XVWDQGHVZXUGHQXUGLH8QWHUVHLWHGHV7LHUHV+DOVXQG
%UXVWEHXUWHLOWRKQHGLH)HGHUQZHJ]XVWUHLFKHQ9HUOHW]XQJHQZXUGHQQXULQGHUKLQWHUHQ
.|USHUUHJLRQHLQVFKOLHOLFKGHU%HLQHEHXUWHLOW'LH6DXEHUNHLWGHV*H¿HGHUVZXUGHQDFK
GHPGUHLVWX¿JHQ6\VWHPYRQ:HHNVHWDOEHXUWHLOW+LHUZLUGGHUJDQ]H.|USHU
HLQVFKOLHOLFKGHU%HLQHXQG)HEHWUDFKWHWZREHLGLH1RWHEHLNHLQHUOHL9HUVFKPXW
]XQJYHUJHEHQZXUGHGLH1RWHEHLPlLJHU9HUVFKPXW]XQJ*HQDXH'H¿QLWLRQHQDOOHU
1RWHQZHUGHQLQ.HSSOHUHWDOJHJHEHQ'LH%HXUWHLOXQJGHU7LHUHZXUGHYRQ]ZHL
YHUVFKLHGHQ%HXUWHLOHUQGXUFKJHIKUW'HU%HREDFKWHUDEJOHLFKIKUWH]XDN]HSWDEOHQ(U
JHEQLVVHQ.HSSOHUHWDO
=XUVWDWLVWLVFKHQ$QDO\VHZXUGHQGLHGLFKRWRPLVLHUWHQ(LQ]HOWLHUGDWHQ7LHURKQHRGHUPLW
6FKlGHQ KHUDQJH]RJHQ XQG HLQ ORJLVWLVFKHV JHPLVFKWHV 0RGHOO */00 PLW ORJLW OLQN
)XQNWLRQYHUZHQGHW6$60DNURÄ*/00³'HU9HUVXFKVGXUFKJDQJGLHWlJOLFKH
=XQDKPHXQGGDV*HZLFKWZXUGHQDOV¿[H)DNWRUHQXQGGHU%HWULHEVVWDQGRUWDOV=XIDOOV
IDNWRUEHUFNVLFKWLJW8PP|JOLFKH=XVDPPHQKlQJHDXFKLQQHUKDOEGHU+HUNQIWHHUNHQ
QHQ]XN|QQHQZXUGHDQVFKOLHHQGHLQHZHLWHUH$QDO\VHGXUFKJHIKUWLQGHUGLH+HUNXQIW
DOV]XVlW]OLFKHU¿[HU)DNWRUHLQJLQJ
(UJHEQLVVH
'LHPLWWOHUH.|USHUPDVVHXQGGLHPLWWOHUHWlJOLFKH=XQDKPH]XP%RQLWLHUXQJV]HLWSXQNW
VLQGGHU7DE]XHQWQHKPHQ'LHGHU]HLWDXIGHQPHLVWHQgNR%HWULHEHQJHPlVWHWH+HU
NXQIW+XEEDUGKDWWH]XP%RQLWLHUXQJV]HLWSXQNWGLHLP0LWWHOK|FKVWHQ*HZLFKWHXQGK|FK
VWHQWlJOLFKHQ=XQDKPHQ'HUSUR]HQWXDOH$QWHLO7LHUHRKQH6FKlGHQ1RWHEH]JOLFK
/DXIIlKLJNHLW'XUFKVFKQLWWLQVJHVDPW)XEDOOHQ]XVWDQG=XVWDQGGHU)HU
VHQK|FNHU6DXEHUNHLWGHV*H¿HGHUV=XVWDQGGHU%UXVWKDXWXQG*H
¿HGHU]XVWDQG1RWHQXQGQDKPPLWK|KHUHQWlJOLFKHQ=XQDKPHQDE3
ELVQ 'LHVWUDIPLW$XVQDKPHGHU)HUVHQK|FNHUDXFKDXIGLH.|USHUPDVVH
]X3ELVQ 'DJHJHQNDPHQPLWK|KHUHQWlJOLFKHQ=XQDKPHQXQG
K|KHUHQ.|USHUJHZLFKWHQPHKU7LHUHRKQHNOHLQH9HUOHW]XQJHQYRU'XUFKVFKQLWWLQVJH
VDPW3XQGQ 'HU9HUVXFKVGXUFKJDQJHUZLHVVLFKHEHQIDOOV
LPPHUDOVVLJQL¿NDQWHU(LQÀXVVIDNWRU3DXHUEHLGHU/DXIIlKLJNHLW1DFKGHU
(LQIKUXQJGHU+HUNXQIWDOVZHLWHUHP¿[HQ)DNWRU]HLJWHVLFKGHU(LQÀXVVGHU+HUNXQIWEHL
DOOHQ3DUDPHWHUQDOVVLJQL¿NDQW3%LVDXIGHQ=XVWDQGGHU)XEDOOHQEOLHEHQLQ
GLHVHP0RGHOODOOHDQGHUHQ3DUDPHWHULQ%H]XJDXIGLHWlJOLFKH=XQDKPHDXFKLQQHUKDOE
GHU+HUNQIWHVLJQL¿NDQW3ELVQ 'DV*HZLFKWKDWWHOHGLJOLFKEHL
GHU*H¿HGHUVDXEHUNHLWNHLQHQ(LQÀXVVLQQHUKDOEGHU+HUNQIWH
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7LHUSURGXNWLRQ*HÀJHO9RUWUlJH
7DEHOOH0LWWOHUH.|USHUPDVVHXQGWlJOLFKH=XQDKPHGHU7LHUH]XP
%RQLWLHUXQJV]HLWSXQNW
+HUNQIWH .|USHUPDVVHEHL%RQLWLHUXQJ WlJOLFKH=XQDKPH
Q 0LWWHO 6' 0LWWHO 6'
+XEEDUG     
.DELU     
2ODQGLD     
6DVVR     
6' 6WDQGDUGDEZHLFKXQJ
'LVNXVVLRQ
'LH/DXIIlKLJNHLWGHU7LHUHZXUGHGXUFKHLQHK|KHUHWlJOLFKH=XQDKPHXQGHLQHK|KHUH
.|USHUPDVVHQHJDWLYEHHLQÀXVVWbKQOLFKH8QWHUVXFKXQJHQEHLGHQHQGLH.|USHUPDVVH
XQGGDV$OWHUGHU7LHUHLQGLH$QDO\VHHLQJLQJHQNRQQWHQHEHQIDOOVHLQHQQHJDWLYHQ(IIHNW
DXIGLH/DXIIlKLJNHLWEHREDFKWHQ.HVWLQHWDO6DQRWUDHWDO'LH)XEDOOHQ
JHVXQGKHLWZDUVFKOHFKWHUEHLVFKQHOOHUZDFKVHQGHQ+HUNQIWHQDEHUQLFKWLQQHUKDOEGHU
+HUNQIWHYRQGHU:DFKVWXPVLQWHQVLWlWDEKlQJLJ+XEEDUG]HLJWHKLHUGLHJU|WHQ3UREOH
PH'LHVN|QQWHPLWK|KHUHQPHFKDQLVFKHQ%HODVWXQJHQGHU)XEDOOHQEHLVFKZHUHUHQ
RGHUEUHLWEUVWLJHUHQ7LHUHQRGHUPLWHLQHUZHQLJHUIHVWHQ*HZHEHVWUXNWXUEHLGHQVFKQHOOHU
ZDFKVHQGHQ7LHUHQHUNOlUWZHUGHQ$XFKGLHJHULQJHUH%HZHJXQJVDNWLYLWlWVROFKHU7LHUH
%L]HUD\HWDON|QQWHHLQH5ROOHVSLHOHQGDGHU.RQWDNW]XP%RGHQOlQJHUEHVWHKW
(EHQVRNRPPWHLQHIHXFKWHUH(LQVWUHXLQ6WlOOHQPLWVFKQHOOHUZDFKVHQGHQ+HUNQIWHQ
KLHU+XEEDUGGXUFKGLHYHUPHKUWH3URGXNWLRQYRQ.RWLQ)UDJH(LQVFKOHFKWHUHU=XVWDQG
GHU)HUVHQK|FNHUZXUGHYRQ6¡UHQVHQHWDOXQG.M UHWDOEHLVFKZHUH
UHQ7LHUHQXQGLQGHUYRUOLHJHQGHQ8QWHUVXFKXQJEHLK|KHUHQ=XQDKPHQIHVWJHVWHOOW'LHV
N|QQWHGDUDQOLHJHQGDVVGLH7LHUH|IWHUVLW]HQXQGZLUGGXUFKGHQ%HIXQGJHVWW]WGDVV
GLHODQJVDPHUZDFKVHQGHQ7LHUHVLJQL¿NDQWZHQLJHUYHUVFKPXW]WHV*H¿HGHUYRUDOOHPLQ
GHU%UXVWUHJLRQDXIZLHVHQ%HLGHQ+HUNQIWHQ+XEEDUGXQG2ODQGLDZXUGHQEHLQLHGULJH
UHUWlJOLFKHU=XQDKPHPHKU7LHUHPLWYRQ)HGHUQEHGHFNWHU%UXVWEHREDFKWHW1XUEHLGHU
+HUNXQIW2ODQGLDKDWWHHLQHK|KHUHWlJOLFKH=XQDKPHDEHUDXFKQHJDWLYH$XVZLUNXQJHQ
DXIGHQ=XVWDQGGHU%UXVWKDXW'DGLH+HUNXQIW2ODQGLDLP*HJHQVDW]]XU+HUNXQIW+XE
EDUGHLQHVSLW]H%UXVWPLWKHUYRUVWHKHQGHP%UXVWEHLQKDWWHZXUGHGLH%UXVWKDXWKLHUGXUFK
EHLK|KHUHQ.|USHUPDVVHQZDKUVFKHLQOLFKPHKUEHODVWHW:HQLJHU7LHUHPLW9HUOHW]XQJHQ
DPKLQWHUHQ7HLOGHV.|USHUVXQGGHU%HLQHZXUGHEHLVFKZHUHUHQ7LHUHQPLWK|KHUHUWlJ
OLFKHU=XQDKPHEHREDFKWHW/HLFKWHUHODQJVDPHUZDFKVHQGH7LHUHVLQGP|JOLFKHUZHLVH
DNWLYHUXQGKDEHQGDGXUFKHLQHK|KHUHV9HUOHW]XQJVULVLNR'LH8QWHUVFKLHGH]ZLVFKHQGHQ
9HUVXFKVGXUFKJlQJHQZDUHQGXUFKGLHYHUVFKLHGHQHQ-DKUHV]HLWHQEHGLQJW6RNRQQWHQ
GLH7LHUHLP]ZHLWHQ9HUVXFKVGXUFKJDQJGHQ$XVODXINDXPQXW]HQ$XHUGHPZDUGLH(LQ
VWUHXGHXWOLFKIHXFKWHUZDVQHJDWLYH$XVZLUNXQJHQDXIGLH)XEDOOHQXQG)HUVHQK|FNHU
JHVXQGKHLWKDW%HUJ/HGLJOLFKGLH/DXIIlKLJNHLWZXUGHKLHUGXUFKQLFKWEHHLQÀXVVW
6FKOXVVIROJHUXQJHQ
,QVJHVDPWNDQQIHVWJHVWHOOWZHUGHQGDVVEHUHLWVEHLODQJVDPZDFKVHQGHQ0DVWKKQHUQ
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